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tei#tok, Thailand, 1971 



The vievs ej^ressed in this doeument are those of the participanti of the Hegional Workihop on 
Population B.m Family Mucation, and do not neceggarily reflect the official ,^sition of Uneseo. Wo 
egression of opinion is intended herein concerning the legea status or the delimnatioa of the fron- 
tier § of aJiy oountiy or territory. 



Igefage 

1. The sajnple instructional matei»ials in this volumt were Produced by partiaipants at the UnescQ Regional 
Workshop on Population and Family Education held in Bangkok ^ Thailand ^ f^^om 7 September to 7 October 197C 

2* They have not been pupll^'tested or elaborately revised, tad should be considered. Bcmpl& fir^t^drnft 
material usable for referenee purposes by groups reiponsible for designing curficiila in individual 
countries* 

3* The mutti-dimensional r&l^iionshipB b&twem population growths it& poBsibig aoriBequ&nQeB <2r# bo aampl&Os 
and in tnany ames so little undB^Btood^ that for p^ti^T-^ aomtriQs somB of the r&latiomhipQ indioat&c 
in th& in&tru^tional materialQ may bm nan-^gwistant or 0^&n th& opposite of those indicated^ Grmt am*0 
will have to be taken in utiliBing these ^aft matBrials in the pToduotion of speoifio in$tTuationat 
materials for individual countries^ 

The coneepts for whiah these iganple draft instructional materi^i were witten ware eeltcted by the 
pajcticipants themsslves ftom the larger body of coneepti they bad dtveloped during the preceding phasei 
of the Workshop, (See Final Report of the Workshop)* 
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Type of instructional ma terial: TeacJiers » Guide 

Sub j eat i Home Economici (Unit: Nutrition) ' ' 

QUpy level: Seconfl^y (Lower) 

' Under^nutriti on is an impOTt ant problem in Thailand ' 

DbjectiY^g To help pupils to coraprehend that many people in Thailand are mder^nouHBh&d^ that one cau-e 
. , . Of und.er .nutrition is inadeiuate prnduation of food- that rapid poputation growth may worsen 
, : the problem Of under-nutritioni 

^reyious learnings I The opncept of calorie riquirements in nutrition. 



Main topic 



Nutritional 
condition* 
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Content 



NutritiQ^al condition of persons, 

! 1,1' A satisfaGtory nutritional 
1 coridition ijiipiies^ the^ consumptiori 
I of a bal^ced diet (with adequate 
I amounts Of cElories J protein 
vitamins -ind minerals 

1*2 One Qause of unBCitisfaatory 
nut^^ition is an inadeguate intaJie 
of caloritss protein. Tit amin m& 
mintralSi (Another cause is ex- 
cessive logg of these from the 
:bo^), 

i 

i 1.3 An ^satisfactory nutritional 
j state may give rise to signs 
I (changes) in the body. 



Suggested activities 



Help the pupils to 
recall these concepts 
by asking questions 
about them. 



Referanc© 

Nutrition text^ by the sub^ 
committee of Nutrition Edu- 
cation in the National Nutri- 
tion Committees second edition 

Fourth InSeTviGB Training 
Mai&rial an Foods and Nu^ 
triiion^ Supervisory Unit^ 
Secondary Depti 



Main topic 



2. under- 

nourishment 



Content 



Und^^nouiHB^^^it i& tiue to an 
inadequate intal^e of calories 
(or to sJi exoessiv^ loss of 
calories). One sign of under ^ 

nouriahment. IB fbiui4 in 
■ weight. 



people in;Ihailani mdsr-^ 

2*1 Methods used in,ais^asing the ■ 
nutritional conditio^ of the 
people * 

- Clinical^ survey dental - 

survey, 
-Dietary survey, 
^ Biochemical examlriwion^ 
Helminthologie iurvey, 

2*3 Nutrition surveys shov that 
^ there a^e many x^ideriiourishsd 
persons in Thailand^ especially 
In the Kortheast ,reiion. 



Suggested activities 



Reference 



1* Data which caJi serve as a "basii for 
discussion ore found in Tahle 10 ^ 
pagei 137-138 of the Nutrition Text, 
(a: summary on nutritional sj^pto^§ 
and iigns is given in Table ll^ 
pages 152^153 iri the Nutrition Text,) 

divide pupils into groups of two, 
: Ask each^pair to ftu% Tahle 10 for 
about 30 tainutes, you may h^ve to 
give frequent personal attention to 
the pupils auriiig this study pertofl. 
Finally, aiscu^^ the data with the 
olass as % whole to bring out th^ 
point that there 'are iaany under- 
nourished igktBonm in Thailand^ espe- 
cially in the Northeast, 

2< Invite a'^octor or nutritibnist. to give 
a lee turd nutrition problems .and 
surveys THailaddi" ' ' = ' : ' 



Mutrition 
Text, 
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Suggested activities 



Reference 



Under-- ^ 
Causes of* 



^Jnder-^ 
^Utri"tion 
9.nd popu- 
lation i 



There are many causes of under-^ 
nutrition* 

3,1 Shortage of food 

- inadequE^'ts food p3:'oduction* 

- insufficient money* ■ . 

3*2 Lack of kfiowtcdge ^ nutrition 
^ failure to choosp nourishing 
foods* 

- failur© to preserve the nu- 

tritional value of the 
purchased foodituffi. 

3,3 Unhealthy living ao^^ditions 
^ handicapped Condi "fcions, 
^ diseaset 

- poor personal lygiene* 

- lack of sanitation*^ 



Pood shortage is Connected vith 
the problem of popiiiation gro-vrth* 

^^1 Thailand has one of the highest 
population grovth rates in the 
world. 



1, Have the pupils think ahout pos- 
sible c'/iUses of the nutrition 
prohle^ and list these causes 
into 3 categdries as shown in 
noluinn 2^ section 3,1 3 3,2 ^ 3»3* 

2* Ask the pupils whether any of 
these categcries are connected 
¥ith the growth of population. 



1, Further discussion on 

- How is the sige of the popula- 
' tion connected with the ehor-- 
tage of foods?. 

The answer could her Because 
there are an majiy people to 
share the food, so the food pro- 
duction can become inadequate. 



ColteQted leo^ 
tures an Family 
Planning Family 
Health Project 5 
Ministry of 
Health, July 
2513 (1970)* 

Th& Journal of 
Social ScienaeB 
Faculty of Poli- 
tical Science 5 
Chulalongkorn 
University, Vol, 
?I j No* Octo- 
ber 1969, 



Main topic 



Content 



Suggested actiyitles 



Have the pupils guess th© total population at the present, 
the past and the future ^ then show the tatulated data 
placea on a chart and exposed row hy row after each guess 
of the students. 



Estimated jp.nd projected total population of Thailand 
~ 19kJ~19l6 ____ 



Reference 



Years 


Total population 




(thousandB) 


19k'! 


17,683 


mo 


19, Wl. 




22,981 
27,133 


i960 


1965 


32,007 


1970 


37,50lt 


19T1 


38,695 


1972 


39,926 


1973 


itl,i75 


i97it 


1+S,50i 


19T5 


i»3,858 


1976 





3* KasBtsmt fao- 
nania Eeport 
No. 31, March 
1969, page 



3f Further question could he; ^ ' 

- As the population grows , what do we need more and more 
of, for maintaining the health of the people? The answer 
should include 'food** 



i 



Main topie 


Contint 


Suggestid activities ' : ' ■ 








U, Further 4iiCTiBsion ihguld go arong the idea that foods trwiifer to 
energy and we can miasure enmrgy requirement In ttrmi of caloric 
requirement* rhere is a study on calorie requirenient which showe 
that the estimated total annual ealorie reguirementi for the Thai 
population would grow considerably as ihown in the follpwing data, 

Eitimated total annual calorie requiremtntB for the Thai . 
-. " ~ population 195T-19W ^ 





Years Calorie rgguirementi ■ * Estiaated 

(Billions of cal* ). popu lation 

1957 I7f35i**0 " 21^^562 

i960 l9pl3S.i^ =^ ^ ■= : ?7a33 

1962 ^- m,h66.9 . '29, 016 

1966 " : 33,373.9 ■ 33,0^7 

1970 26,585.6 37,50i+ 

1971 27,^1^7,0 38,695 
1976 ' ■ . - 32,088.5 . k5,23h 



I 5- The teacher should ask aome questions to elieit anewer from the j 

; pi^)ils that rapid population growth might worien the prohlemg of | 
^ undirnubrition, e*g*:-. ^ 

1 W ■ j 

: - As we already know, mmy piople in Thailand are undirnouriihed! at \ 
I the prtient time. Do you think thie prohlem might heaome worse ' 
' in the futurs if the population growi rapidly? i 

J ^ .What should we do. to solve guch prohlim? The answar ihould Itad to 
, the point that something may have to he done to eloW down ths pop 
; lation growth rate* The Goverment of Thailpjid has recogniaid 

this, A National Poliey on fimily planing oaae into effect ftom 

March 17, 2513 (I970). 



5 



uatloDi 1. li the following eajring true? "in the ^ater^ there is fidh. In the -fiild, thert - 
■ - IB. ricej ..gnd we will riivir St 

Answer:. It may havt^^^heen true in the old diye^ beeause theri were Hot so aanjr paople to 
. .feed, Now^' it*B not elwgys true, hecaugi tiigy^ a^ig §q many people to share the 
\ ,:fiih .and the rice. There ma^ he prMtie'ally no fish in polluted rivefe. 

2^ Do you think that there is plenty of^ food in Thailand mi no shortage of food? 
: Why do ybu think SQ . 

:AnBWeri Ko^ there is short agi. of effectively diitrihutid food in Thailand, Studies havi 
' ' shown that Thailand hM a' with undsrnutritionj one Qmse of whieh may he 
a shortage of food or failuri to'disti^ibute food efftctiyely among all leet ions 
of the .population* ■ _ : 

3, If thirt^is. a problem of inadsquate btoduction of foodj what do you think might 
worsen the problem? Wiy do you think ip? 

Amww: The rapid population growth .might worien tht problim of inWiq,uatt production of 
fQodi. aren now wt are faoingvthis pt^ohlem, if the population growi faster than 
the grpirth of food production ^ the problim aay worstn, 

k. From the following dataj ] 

■ Eetimated calorie requirement ; litimgted population 

(Biliioni of ealoriig) ^ ^(^houaands) 

• 1970 ■ \ 26,585.6 " ' 3T.50i^ 

1971 2l,kkl.Q . . . 38,695 

(a) Waat is t^ |«reiritBg^ ip^ calpi'le requirement for 1971 

over the eitima^ed ealoria re4uirraant, for 1970? / ' 

_ '(b) Wiieh tmte ie higher - the rats of popmatioh growth or the rate of inereait in 
: calorie rtquirOTSntT • 

;^toy is: there. a differ i^^ ^ ' 



! 
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(a) The inereai© in aitimat©4 calgrii riq^uiremsnt m per ce^ti * 



(b) Population gra^rtK ri^i la jef^isint 



^ (38,695 - 3Tt50!|) X 100 ^ . 3.17^ . _ - . . 

Tht:*ri*8vof:^Gal03^ie-r^qM^ ticause the irieriase in eaotie i^^^ eerve at 

least two purpoieij nsmtlyi 

(1) Supply calDriia to tht nev feouths that have to bi fed. 

. -".■,„,]■: .,,u". rxy\i ir'-:iJ:-:r,: a.i' u'l'^ ..-i ,;m i. i 
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lype ofJ.n5truetionaljjtej ial; Teaehetg' Ouide 

Subject: Family Li fi Education (Unit: pood and nutrition) . 
Age irqup/levBli Secondary (Middle) 

In^entrg l. Jav& _the pyoteiiL inttf j i_a J .iia^|§flUa ^ things bein£ 

egual, a iB all fattiiy h ai a^etter ^chanei of^getting anj adaguate int^e 
of_£yotjin_^than_ hai a Itfig faffiily • ■ 

Objectives : To help pupili to rilati protein intaJte to family gize; to give praetice to the. pupils in 

tabulating data 5 to givi practice to the pupils in cilculating protein intaici using fooatabl.e 
to give praotica to thi ■pupils ■ iri thinking out linei of, evidence in support of ,a%pothisis. 

Ire^aoaaewaiSM.- ?he retired prottin for an aiult is aMut ig, per kg tota body veiMi ealeuiBtion 
of calorie content of foodBtuffs, , , . J . , , . ^-Ai* > Gaj.cuj.ttuion 

^^^^^^SM) ^hfl ltaliciaid sections rtpr^ stimulating questions, problem 

or Bituationg vrhich tht ttacWr Way generate in class during diseuEsions). 

Javanese diat! inclS^ : ^^l^ ^"^^^ ^I^TC^^^'T'^^^^^^ ^ata f.r a typieal Csnt.a: 
the coluan by calcul^inglhfvaSs Irofllltiflr "^"^'^ P^il t^el^^, fill up 

Data and foodstuffs jnay be obtained fj-om the following s 
" Soekamto, B. XTmu Gizi^ Djakartg,^ 1956. 

- Directorate of Nutrition, Miniitry of Health, Inflonisia 'Fogd fflfeZsg fof Indomaia 
Djakarta, Ministry of Health , I968, ' 
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Oommon dietari pattgrn in Central Java 



GrflfflS of food per 50 kg. adult per ^Jay 



(1)* 
Menu 



(2) 

Foodstuff 



(3) 
IntaJtt of 
foociBtuff 



Estiineted protein intaie 
■ from the foodstiaff , 
M 



1 BreaJcfast 

1. Coffee (sweet) 

2. Boiled sweet 



Water 

coffse 

sugar 

sweet P' 



II + III Hoon Mid evening meals 



1. Boiled or itiamad 
rice mixed with ■ 
cessave 

2. Fried dried fiah 



nee 
cessave 

Salted dried fish 
coconut oil 

3, Vegeta'ble soup unripe''' jackfruit 

with coconut milk coconut milk 

ij. Saohal .terasi , ,.■ red ptppar chilli 
•• .. (chilli, paste mth teraii 
fi,raifii"'ttd shrimp) . , 



200 

10 

IS 

100 



200 
300 

ao 

10 

200 
200 

20 
5 



l!+ 

2 

13 (animal protiin). 

6 ' i 
1 ' 

1 (anWial protein) 



Total ^1 



* Figures obtained from the foodtable from the DepartBient of Nutrition of the Ministry of Health in 



(Thi piipiW sJiouid add up the figiiraa ia ooiumi V of the the o^nsw^- to: this question, T:h€ 

pMMW&r ii ^1 g, including Ik g, toimal protein)* 

ffhai do. QonsidBp p ha the p^tein y&quirm&nt of m odult mm with 60 body Weight? 

(Hie pupilB ehouJi . rtdall from p^evibuS itudy, that protein requireaent ii atiout ,.l P^r J^g* actual 

ho&Y v.ei|ht* On this haiiei the protairi requiremtnt is about 50 gi/day for 50-kgi adult m^) , 

1$ thB §$tWi^t§d ppotiin iniaks Of th& SO-^kg^ a^lt man in C$ntmi Java M&quate? 
(No, It falls ehort df the requiremint by about ^ gJ&Bj)* 

IB th§mr.any othfip way of Judgiflff wh$thBr proUin intake is adequate in cmtpal Java? 

(The pupili will probably th^nk of iilnfeis 4ue to protein dafiGiiney./ They ftight uit vague tfermi-to 

deBcribe eigne of protein dificiency}* 




Treatment of patients gUffftring f?om proti^n malnutritidn is issentially dietitie/ .tfhe proteiri»rlch di 
may ponewt of t mixiuri of ikim milk and suit^ls .forms of carbol^dr|Lta mmh m ript bananas.: 'as ioon 



thQ,M|estiVe funotioni will permit, return should be made to a vill4)ala^Ged normal diat, suitable tor 
■tne cnild,'s ^gi^^ i . ■ ■ ■ ' i., ■ , . " 

(Illustrate yith picture? of patients sufftring ftoffl, protein 4efiGifneyJ : 

W^-do^ffboi>^ Mnh ^ hiammoi^ M h^poprotawomie oaiana are dm wouin <hfiaimoy? ' 

ERIC 
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2* Other things Wing equal, a small tmdly has a better chance .of getting an adequata protiin 
intike than has a large family adnlt* 

1)00 "the kind of protei% wh&thBT animal or mgBt^U^ aff^ot its nutHtional valu&? ' ' \ 

(Animal protain is 5 generally speaking^ of higher nutritive Yalue. than veiatahli protaing as shorn fey studi 

of their ajnino acid compositioii or of their iffeets on tH^ gro^h of animals fed on different protfeinB). 

mat pmporUon,of thB Mei^y prot&^ ^ _ ... ■ . 

(Help the pupils to recall that it is rieomended that Itast 30^ of the diatiry protein intake,, i.e, tt 
least 15 g, /day /adult 5 should he in the form of miml protein and the remainder in the form of Vagetable ^ ^ 
protein), 

Prot§in is r§laHv&iy i^pinfi^e* ^ L§t us work out sme figums fop ^he Gost of protein, ' . 

l§t U3 take meat as ^ oui^- souro§ -of animal What is thg amamt of mmt w& should Bat pg get cbout 

20 g. of animal pi^otei^? ; 

(100 g/ of flfesh weight of meat. Meat contalnB ahout 80^ Vater +20^ protein), 

mat is the aost of this? ''-'y . . 

(The market priai is ahout 3P i^upiah per lOO g, ingat), ^ . ■ . " : 

L§t UB take tBmpe and Hce oup saum&s of vegBtMe pfotQin, P/hat is the amount of th&Be fdodstuff$ 
that we should mt to get ^put 30 of mg&tSu prot§i^? 

(If the anount of rics a man' eats, daily is 300 g, this would give him aMut 3 % 7 g- protein and 21 g* of 
vegetable protein, Tha cost of 3OO g. rice is Rp. 13. The imount of tempi protein must be 30 g, - 21 g, = 
9 g. As lOQ g, of tempt contains approxima-tsly kQ$ vegetable protein so the amount of tempe m mil. eat im 
9 X 100 I. a2,5..gJ . . " . , " 

1^0 = 

What iB th& aQ8t of. thi$? \ ^ , ^ , , . 

(The QOBt of 22,5 of tempe is about 5 rupiah), ' ' • " 

What ia the total Gost of $aiing. Bmugh prot0in? 

{The total .coet ig,^, about so^^^/ia +5 s' rupiah per adult per day, 9^ the above calculations or about l^i^lO 
rupiah per adult pir month). 

O 11 
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If th& fmily si^^ lwg$ - mppoBB it iB §quimUyit to 5 adutiQ - what wutd b$ th$ aoBt of Mting 
mough pfotBin? ' 

(5 X 1^*10 rupiah - JOSO Tupiiii for the faittily per month), , - 

Xb this a lot of moMy? 

(The income of an average family ia about 3000 rupiah* This income has to be uatd to pay not only for pro- 
tein intal^f but for the rtit of tKt food, and for all the other family neefie such as houii^Si Glothim 
medical bills 5 school fits etc,), " - ..... 

OthQT thingB bHng _ equal would it b0 eaBieP for a amll family or a lwg& fmily to get m ad&R^t& intone 
of pratHn? 

(Obviously a email fimily)* 

Bafom you come baak tomomow to oiaBs^ find out what foods w§p§ Bat&n today at homs^ md how moh in qmn- 
tity and p^a§^ Pind out how mu^h pt'otQin was takm ^nd hff^ mwh it eoatt 

(Mote; The following queetion ^^ay possibly hurt the iUiceptihilitieS of somt studentB* Do not ask the 
question if you feel that this is the case). , 

How many mmbers am them in the fmily? Put dmm on the blaol<bom'd: Qmpax*$ th§ giBg of th$ fmily ^ 
the protein intake and th& aost of th& pi^^tiin* ' , T . 

(Conclusion - note: The eKpectad conclusion ie that Itrge families usually fare wore* than imall fimiliei 
in protein intake), 

HaVB you enough BvidenGB to am§ to thiB sonalusion? : , . , ■ 

(Probably not becaue'e only one day'0 metli per famiiy havi teen inveitigated - the eaiapling is too narrow). 

How Q0i We vnpTOVi i^i empling? ' i ■ ■ 

( We have to sample gver ma^ di^i^ besauee one day^s food be different , from the food ^eaten on other ' 

Mak§ m imsBtigation for one we§k^ on0 months for many mntha. 1$ it better to do thiB inmeiigation for 
om week^ one mnth or mmy months? . 

(a record may be maintained in the elais, The conelusiQni equld now relatid to fmily size, for a wiek^ 
data coUtction, The advantage of prolongid study iB that the data btooffles more ^eaiablt for calculating 
averages ttc. On- the' other haftd. the dieadva^tagi of P^olongtd itudy is the labour involved QolleGting the 
data). ^ - : 

ERLC 



^ai|men|/i^lu|t^ 1, Wliy is it considered that the protein intake of adult in Central Java . 
' inadequate? 

2, vniich eirteai of Central Java art taown to hay© mshy easee of illMii from 
protein deficiencyl 

3, Using the foodta"bles ealculate ths protein Gontent ofi 
200 g. meati 75 ihrimpsi 250 Chiniss Gabbage- 

300 g. fresh fish; 100 codonuti 1^00. g* dry soya teaiiB* - 

k. Give some iKamplgs of foodstuffs Which are rich in anifflal protein mi those 
which are rich in Yegetahie protein, 

5, Calcultte the daily food hudgit for the protein alone^ for students j limng in 
one aptrtment and eating gidequately so that their protein intakt meets the recojn 
mended counts i the ayeraga body^eight of the student b ii 5o kg. 



Put a eireie around your choice of h, or d. 



3. The requir^ent of protein for adult O.jgl per kg, bo^eight a 
male la usually t^en to be- lsOg\ . b 

T -5 " H f? 



7, mioh Of the following would you Con^ 
Sidir to hi the just adequate int^m 
of protein per day for. a healthy adult 
of 60 kg^ bofiyweight? 

8, What ^inimum pereentage of the tot^ 
protein intake for an adult shouli be 
animal protein? 





1! 




!! 


30 
1+0 






50 


i- 


60 




15 




30 
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Anew&^B to the queationB: 

1* The total protein intake ig only g, 

A 50 kg. adult male ahould hsYs +50 g. pi'otein. " . 

2f Gunung Kidulj Wonogirij Ketumen, 

3. 200 fi* meat contents, = . = 2 x 22 m kk g. protein ' 
300 g. ftreeh fish, flontent^ 3 x 17 g, - 51 g* v 
T5 iffiall ihrimpi contents 7^ % XZg, ^ 10 ■ »i 

, " 100 : \ 

100 g* coconut contents 1 x 3 g, ^ 3,5 g* , , . _ 

200 g» Chinese eatbage eont, 2,5 % 1,8 ^ k,^ g. " 
: 1*00 g* aoya-'bia^s CQnterita - k x 3^.1^136.i^g, 

k. Meatp fish, BHrimps,. eggt, art rich- in animal protein. Dried goya beans ^ salted mt^r melon 
seedis roasted peanuts ^ are rich in vegetabli protein, 

,5. If the chqice of the studenti is meat, thi answer will be; . 

k X I x.fiO.g., ZkO g. protein, is needed for. one day meal for. the students", 
lOO g, meat contents 22 g.. protain . . ■ ' ^ 

tW four itudenti need |^ x 100 g. meat ii 109O g. meat 

•2a 

which is round 1.1 kg. 

The Qost of 1.1 kg, in Ihdoneaia'ia about 1, lit rp. 

300 =Rp. 330. ' ■' ■ 

6. b 

7. d ;v. ' : , ■ . i^.' :■ : ■ 

8. e 



f^instrubtion^ matgy ials : ^ Teachers' Guide 
Subject : ' BiQldgy , Pertility) ■ . 

■ . , 

AverEqe ei^e of family c an chania rapidl; 



Otjectivesi To teach the t^hove idea which is part of the larger idea that family. size can be controlled. 
^ Subsidiary objectives are' to proYide practice in using the statirtical concepts of sampling 

and of the arithmetical mean; to providi practice in aiking for 3:*el©yiLnt data before ansvering 

qiieetioriB; to provide practice in noticing trendi in data. 

greyj ous Igynings ; RGprcauctiYe phase of a woman's life^ laiting about 30 years om the age of about 15 
' "^ " years -to the'-age of about ^5 yearer tht ctatistical. concepts of Bamplins^ and arithmeti- 
cal mean* 

Irocedure^ Wia* the Hb& of tha fmily in CBylon? ^ 

(The gusition is jmpj^acisa. lncourag@ pupils to ai^k you what is meant by "fajnily sise^' and 
whether it is ''actual fainily size'- or ^^idoal fajnily si^e^' that you are afters a^id also^whether 
you wish^to haye an averase figure^^or the rangi of Tariation. Say that ^'fajnily size'^ in the 
. ... present eonts.^t denotes the aywa|e aumbcr of child;-on born to inothers* vho have eoi^e to the 

" ■ _ "' end of the rsproducbiYs phaGo 6;r^tWii' liv^s^^ tha/t-iss mothere who are about 1*5 years old* 
• ' - ■ " Allow the pi^ils to make^solne .gutBsWi^if -they wishp e,g, an ^ ^e^age family size:Of k ohildrenj 
• fi-ehiidrtnj stGi)r. . : ■ u' ^;^- ■ 

lloW Gm m find pui miswaT/bo tho qztBQHon ^ j/ktt U ih$ ammg& fmi^ Hm in Ceylon? 
(Help^the pi^il*'^ to; reeogniie 'thit' a swuey would. have to be nades by quastionnaire or' by inter- 
view* Point out'th^ a CQ^ty^^ dsnf^^ Is £>n exan^ie such a process of nation-^ide data collecticm)* 

I^m going to provide you with am^ data porn a mmey. ^ This BUPv$y was e^tmBim^ not as 
tm&im ap in a a$nsuB. OnVy-a:Sm^U of hgu€$hpld8 was viBit&d. . /'^ / . / • ; . ... 
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0iat do I 0Q.n hy -^BmpU^^ 

(Htlp the p%ils to recognise tW* a "smple'* ie a Beleete^^ niM"b^r of hoUsehQlde out of the total 
number of household^ in the country* Help them to recall that thty hm hmn doing ?Jiampiing^^ each tiat . 
h^y did an experiw^nt - e.g» Bmplin^ of ifaves in the ixercisi Qn photQ^synthisia^ simpiing of saliva in 
hi ^xerciii on amylase aetion, In the Study from which sQma dat^ are to ha eitid in thig leison, a very ' 
ompleK proce^B of stratified ^aniom BmP^im of households was done* Tht procidufej which nted not.be 
iiGUsied with the ftupil^s ie deicrihed ift a ehapter on mtthodology in Part 2 of thi ituay^ Abh^aratrie-^ ■ 
Jift, and Jayewarfiene, C.K.S. wtilii;^ t^gndB in C&ylon^ Coloraho. 1967), 

^ Rem now at^ the data 

(put^ the dat^.flo^n on the hlaQkboa^d in tahulw for^i, ai follow^* 



1950-5^ 
105.59 



«*^her of child^^n horn to aotbere who 
2*eaGhed thf age of if 5 year| duringjthe gtated period 



6-2 



(The data sJ^ froms- . Abhayarttni JayiTOrdsne, loo. oiib^ page ggj. Say ^ that you have deliheratal 
el^Qted the South West Coast father than other Meas, in order to shgV that faiaily gi^e eeims to^ he ohangin 
n the other areai? the trind ig not go ol%§^. The South Weit Co^st li an area of high population dansity - 
ontaining over SOO^personB per square mile. Not all regions with high population deniity in Ceyloni how- 
v&^% ihow a reduction in fsimily size d^ihg this piriod), 

' ' \ Wh^ t^md.in aver0& fmi^y si^^ in the Squth Neet coasi mgion ovw ih& fifimn yBco' peHod? 

' (Eltoit the teGOgnition that iverast family ii^a appears to hav^^ been more or J^^s pro|riBaively de- 
reaaing over the IS^^yeir period. Ripeat'tbat the trend in other ragione is lees elear), 

J^t is th0 Point that I intBrujsd ^uking with the x^ow of figur&B? 

(Averagi family gi^e ii not a fiK^d q^uajitity, It can change ov« a period of %imB ^ even ovir a re- 
atiVely ihort period of tims of a few y^^s. The ghange ean be in thi direction of a p^^ogregiive dicreaie) 

16 
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Typ^^^b fJ^nstruction al material r Ttaehirs' Guide s ■ ■ . • , / . 

S^4|2l* Biology (Unit : Ecology /Popul|t ion BiQlogy) ' " ' ' " v.^ 

Age_grQ}ff /l^vgl SedQndary (Grade X) ' u - ^ - , : i 

^ Thi-italiciisd seetibns represent the.kinds of motiyating and itimulating questions ^ problems, or 
iitu^€iofl^ ^ich the' teaeher may generi^e during fliseuesioni, _ . . 

1, pQpulatiQn Jb ioiogy ana fish ftfming - ' ' 

(Iha purpose of thii ttaehing .sequenQe if to givt some indieation of the.rilaYanee ot population 
biologg to a'praetical matter. like fish ifajrming ' . , " . ^ 

(The material i& dtrivtA- frpmiw T,Q, \196§, BmMBh'^at§i' fi$h§^y m^pi^es of Ceylm 

Pape^^ read at the Slst tonual Session of the caAS). " " ■ = 



repr^^ent a Oosst&l Itgoon), 

■ y0e^^ '48 % mi^ed poputatian ipf fiBh \ ■ . 
in the lagoon, sme of thm Hlong to 3p§Qi§B 

iwO^ fin :frorn "the sm^^ 0ti 't^e rigt' havB 

at^f^ ^0 Q^^00^9:..jMdh^ open into ihe lagoo}^ 



S0 M0t the pcputaUon of ftsH imma8§ of dBomase 




^"^^ (Saiine) " . ^ 

, Coiuiiption; of lagopn with 
_ sea (Braekieh water ) 



-wj" Striaffii (ft^sih water) 



(Elicit that -thi population may ifterease f^'om hirths and imigration or introduction hy man, 
and fltereait from deaths .and emigration or capture). / ' ' ; 
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Sand bars are fmqmntly fomed at the mouthB of lagoom by wme aoHon. cTh§ sand bms block the 
mouth of the lagoon, Vhat might their ef feat be on the fish , population in' the tagoon? 

(Recall that the lagoon fiah consists of a rtsidant population and imigrants from the sea and streat 
Sand bars atop ifflmigration from the sea. They therefore tend to dtcrease the lagoon population unless the^ 
laanigrants are predatorjr species which prey upoa the 'residents. Generally speaking, thp fish population in- 
Brease when satid bars are removed and the connectidii .hetween lagoon and sea widened. Somt types of fishing^ 
brapa and kraals also hinder iamigration of fish from the sea into the lagoon. Prohibition of these would i 
band to incrsaae the fish population ). , ,: ; ■ ;f 

CUaonfig cmd bam and other obBttmtiom betwdm $6a and lagoon would allow imnigmion of fish fmr 
wa to lagoon. If the blook is pemanm, we cm atUt gpou em fish in the. lagoon if wa do sme mUfiom 
vmtgmtion ' by putUng smtme sea fish fry into the lagoon. Would you chooee fLpst ordep aonswmm - - 
mvbvvores) dip MJgh&r order oonsmerB (ammivoreg} for introdmtion. into the lagoon? ., . : = 

(Help the pupils to recall the "enersr pyramid" - 100 lbs, productrs e.g.. algae support about 10 ibr 
)f herbivorous! fish which in turn support only about 1 lb. of carnivorous fiih. If there were no oarnivorou 
'ish, the 10 Ibi. of herbivores would remain. It is asiumed h«e that the acctptability of herbivorous fis^ 
is human food.is:thi saffle as that of CBrnivorous fish). . i " , . r 

But how om WB find out whtah herbivores fim the aea wUt\.grw mil w^an mtroduoed wta braoHsh ^ 
latir? '.1., y „: . ■ „ 1 ,. ' ■ , . 

(An experimental study is nteiisary. The fry will have 'to be" in^i^Wuofed intS'lrt 'eitfiiiiaental br^^^ 
■ater fara or lagoon and the ytild of the fiih determined, iht' results of dx^rimetfts done at tfii totri- - 
entaljs Demonitration Fish Perm at Pitipant (near Negombo) have irikicaM thrt '^herbivorous 'aea' A'sh w^^^ 
re suitable for introduction into lafoons as fish f^ and fingerlings include milkfish (Chanoa) and grey;, m 
ullet {Mug%l), The milkfish breeds in the Gulf of Mannar and the fry can be collected in large numbers" f rot 
ide pools during certain months. The fiy potential ■at Mannar has been agtlmi,ted at liOO.OOO 000 per yeai' " 
rey mullet fiy and fingerlings are aloo RVftilable in abundanci). ' ' - ' " ''' ' ' '■■/ 

_ ; (Some other biological factors in fish farmini include i improving : the food; supply for thtJ fish by the: 
ddition of chemical and organic fertilizers; minizing predation by cirnivorous sptoiis of fiahes and other-f- 
nimalB; prevention of over-fishing), ' -4 
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2, Population balance in hookworms in the intestine of fta n ' 

The purpose of this teaching seq.uenGe is to serve as a review exgrcise on populaUon balmee. It 
also gives good practice in interprtting data and formulating hypotheses, 

(The material is drawn from:- Sweet, W.C. 1925. Hookworm ra-infection. Ceylon J. Sai (d) 
I, 129 - 1^0). ' 

ikat happma to the hoohjoms whon a hoohMm patimt is given worn treatment? . 

(The hookworms are killed, and they pass out in the faeces of the patient. The dead worms can he 
recovered from the faeces. Proper treatment of the patient kills practically 100% of the worms. Hence it 
is possible to estimate rather precisely the hookworm population that existed in the patient's intistine). 

Suppose that w$ ham made egg-oounts in the faaoeB of the patient before he was treated. 

" In maltirig an- eig-count , a gram of ■ faaegs is weighsd out, treated with a known volmt of salt solutio 
in order to extract thi eggs which are then counted under the ■micro seope. The egg=count is expressed as 
thf- nTmber -.of. eggs per. gram of -f^^^ . 

SuppoBe that tfiB §gg'Oomt was 952 hoohjorm eggs per grm of faeoes, and that 76 hooTmoma mm 
paBSed out aftei> hoolwom treatment, Bow many eggo ame frm eaah hookwom? ' 

(On the average, it will bt 952/76 or IS. 5 eggs from eaGh hookworm to each gram of faeces). 

Studies on theae lines have enabled Hologiste to eBtimate the iise of the population of hookioms 
in the gut from egg^oomts alom, , , . 

, .,(The errori that may ario^ from variations , in the consistency of faeces, etc, need not he discussed 

m,t will he m eiMlof tht. hookworm populationm the gut a few days after proper hookworm . 
)Tedtment7 

r-n^/-- 'J^*^"tically zero). 



A biolagi&t did ggg^oount& IS dayo aft&r trm^&nt md found tJmt the average popuMHon siBB was 
i^out 6 worme in the inteotim* 

(Thege few worms have apparently survived the treatment. The population size before treatment waSp 
infortunately, not estimated^ but some indirect eyidinQi BUggeets that it was about 75 worms per intestine). 

The biologist Betimated the ai^e of the hoohdorm populaiion in tHk gut in diffBrent groups of peoplB 
)ho hc^ last r&oeiVBd hookwoivn trmtmmt am y&ar ago^ too years ago^ and 8o on, Hia reBults wem as follou 

Average of 6 hookworffls in the gut, 15 days aftv^r treatment. 
" " 26 " " " 1 year " " 



n tt j2 I* if ff ri ' ^ u rr rr 

?f it rr ir rt g rr fr if 

^' ^' ^5 *' " " g ff . r? ■ ri 

M ■■ 56 " If If M j If f! . u 

^f j2 " Q ^* 



rder to 



(Itch of these 8 groups contained ^6T-l86 persons * ^Plgt the reiuits in a graph on the hlaokhoard in 
0 shovf the = plateau in the population, numher from LDout yeari/i - 



Corrmnt on th§ sha^e of tha graph, - J^at %& th^ siBe of the hoohjom populatian as the yem'B pasB b: 

.(The. hookTOrffl pop^ation in the gut is praGtiQally ail after treatment* It then increases 

rther rapidly in the first 3 years aftsr-treatment^ra.^^^ reaains fairly steady;" trm i^ut 3-7 years/ 
fter which it appears to incrtasi again), ' ' ^ • 

. , . ,^ ComidBr the initial Hoe in population nmbBra in tJtB firet S yBara aftev tT&a^snt. J^at Gould it 

e due to? ' ' ' ' ■ ' ' ' ■ ' ^ " '"^ "' '^^ ■ \ .-. ■ -. u ^ . 

(Direct the diecuseion so that the following poieibilitiee are consideredi' the f ew Wrm^' ^ic^ 
he treatoent have muitipliid within the gut. Discard this possibility by stating that woms are hot known 
0 multiply within the gut. New wormf have come into the gut by re^infection. Confirm the likelihood of 
liis^possibality..-lf the rtrea^id pers^^ eontinue their old WAoj, life - livijig amidit pollute^v soil and 
alking bart^footed on these ioils - re-infection ie inevit^le, Hefer to the new worms ai ffieti^^i^?i^^fe. 

ERIC"H a^o*^®^ possibility, which need not be discussed in the class, is that^th©' increiie ik worn 
jpijamiaaa is a chance phenomtnon, since the groupB of pereons who were itudied wire dif Itersnt - dilTtrint 



m locality, age, etc. The majority of the efig-eoimts were made on tea P^tstiV^nrf . ' • 
between Kandy and rJuwara Eliya. The difference in worm poDuTation f ^^^^^^ 

locality, etc., rather than to the number of vLvs 3hf^y.^i? f sisemay be relatea bo differences in 
cannot be rulel out /on the avai^ablfdaL aS i Ind ed SnSl" f «atmant. ■ Thi. possibility 

the sha^e of the graph is too orderly . a ri'c '^M a SSe^u t ^"'P'^f action m the study. ■ However, 

locality, etc. The best axplanction'for th" .d ;iy sh^' of^ u^^f ^ th ' 

relationship (and not a chance relationship) between th^^ize o^ the'hnc^L "^f;.^'^^ to a definif 
period that has elapsed after treatment). - size o. uhe hooJ™ population m the gut and the 

Tl,ero U^^^ SatT'-L?°"j'f;^jS^: v;:i«^^;'°'- - -likely. ■ 

"oms. Sttpposing the rt-i'je"^.; r°°a°to U l^sra.io,^ cntmuos iut it is balanced by the death Is old 
Of 1 year, 'o year= and 6d If th 1 'fe ff"' 'J''" '° ™« ■ 

that ca«,e ir, the Isi year woiiLd die a^ 3 .^.rf ^^a uie tn?? °' '■"oKworm is also 3 ;.ea.-5, th, 20 voms 
kO. At k years, tl,a lo.nev i«i«-a.S ^, -fv: balanced bv - hT S"^ ^ "'^'^ °^ 

ana tH pcpnlatien therefore r.,;aina at to., deabh of 20 „or«s that cae in the 2na yeai-, 

^robable'IS the°™ fr^e^ro^lS^^ f = of ' re-i„fectio„, it vould see„ ' 

istimte requires confirmatiof of oJi^se b!t th ™ " ^ ^ years. This th.oretica 

.sually ,iy.„ for the lensthtf ^^'^l^^'^^^^:!^:::-^^^^^^ ^ " 

;iappfl«B to the worn populaUon ov^m after 7 years? 
(The data are sc&nty, but the curve seems to rise). 



ERIC 



If thiB later inarBaee in worn population is a real om^ what aould it be dm to? 

(Consider two posiibllitieir old mrm live longer, Thie does not sound plausi'ble. Re-infectioF 
(immieration) rate increases. Perhaps soil pollution slo^^ly builds up, so that re-infeetion increases* This 
will presumably go on until the old balance which was present before treatment^ - 75 worms per person - is 
once again reached)* 

(The following remarks by Sweet on popiaation balance ^e meant here to be background material 
for the teaeheri 

"On theoretic^ groundi one would expect, in the untreated population of a non-sanitated diitrict 
that the yarious factori concerned in the production of hookworm infection intensity rates woiad tend to 
iquali^e and that the average intensity rate would consequently maintain a level* Some of the factors con- 
earned in maintaining this level would be the imount of faecal material deposited on the soil^ the number of 
iiookworm eggs in such faeces ^ the nimber of eggs which hatch and develop into adult larvae ^ the hatits of 
bhe people in regard, to shoes, work, etc,, and the length of life of the adult hookworm. These factors woul 
bend to equalise and produce a level of infection Inteneity which would he maintained. If this w^re not tru 
uhe infection intensity would become so great that the p-ople would ultimately die off. Any influence which, 
iisturbed the relations of these factors would produce a new level in the course of time. Examples of such 
influences would be the proviiion, and use, of sanitary latrines, or mass treatment of a part or all of the 
population* 

The treatment of such a population would suddenly enormously reduce the number of eggs in the 
raecal material reaching the soil and so disturb the iquilibriiM. The sudden drop in the number of worms 
capable of producing eggs to infect the ioil would so re^arrange the proportions between the f actors main- 
taining the level of infection that a new level would be created. This new level would seem to be maintainec 
:or about seven years after the date of treatment. The over^coming of this level would be gradual and the 
^nd res^t would be a^ newaevel, imfw than the old untreated level, to irtilch both the untreated and treated 
^ould slowly conformt . . 
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T ype of instructional material Teaeheri' Guide 
Subject I Biology (Unit i Reproductive system) 
Age group ! Secondarj (Upper) 

Safety at child'birth 

Main ob^jectives : To help pupile know that the risk of death at childbirth is greater to a mother who alread 
~ " has several children as eompared with the risk of death at childbirth to a mother who hai 
only 1 or 2 children* . To help the pupils know that, th6 safest age for children fr^ the 
point of view of maternal mortality Is the age of ^O-fil^' years * 

Suhsidi_ary objectives i To help pupils recogniae that data i^e required before some questions can be an- 
swered; to help pupils develop skills in interpreting tabulated data. 

Procedures I The itallQiied sections represent the kinds of motivating and itimulating g^uestionSj pro- 

" ^ blems and situations which the teacher may generate in class during discussions, 

1, Relation between maternal mortality rate and order of childbirth. 



childbirth). 



What ie mmnt by maternal mai^tality? . _ , 

(This is a recall question. Maternal mortality means the death of mother associated with 



What ia meant by matemal moptatity rate? 

(The pupils should recall that the maternal mortality rate is the niMbtr of mothers who died 
at childbirth during a given year for every 1000 mothers who were at childbirth during the same yes^). 

Do you think ^at mMernal mortality rate is related to 0ie nmb&r- of ahil^m whiah a 
mother ha& had e^tier? 

(Help the pupils to recognize that .this question, cannot be answtred without looking at the 

relevant data), 

I have here some data bearing on this question. 

(Data from Medical College^ National Taiwan University ^ 1958-67), 

23 
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Put the following table on the 'blaokboarfl.' ' ' ' ' 

Maternal mortality rate hy order of childbirth 



Order of childbirth Maternal mortality rate 

1 ■ ' 1.; ■ l.Bk 

.... • 2 , . 1.52 

- . . ' ■ '\ ■ 3 ■ ■ ■ ; ■ ■ . ~ '3.U1 ' i ■ ■ .. ; 

. . "■" " ' ' ' \ ; ■ ^ ■ HM ■ ■ ' 

6 ■ ' ■"" . ^- ' a. 08 ■ ■ ■ ■ ■ 

7-9 10.56 
Ovw lO /■ ■ 31.3B / ' ■ / ; 

men is the maternal mortality rate the ioweet as related to nmber of ahildbirth^ 
' iuggest. that the 2nd GhildMrth is thp one that is 'Wsoeiatia with lowest :naternal mortalit 

Do you mtias any trend in the maternal mortaUiy rate irt mimon 'to the- order of aMimipth from 

u hiJ^J^S?"!^^ the maternal mortality rate increases progreasively after the^find childbirth. At 

he 2nd mortality rate is aljnost 3 times as High as the matarnai Mortality r^e at 

.^J, R^lFbion betyeen maternal mort " ' " 

Is mtemal mortality rBlated '■ " - ^ 

(Ifaya the puEllr recognize, tha* without data it qafl "be^only gutes wpr^ .... 

H0re^^a:^e edme data from the a^e BoUr&e a$ - . ■. ,^,} 

o 
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Maternal i^ortality rate by age group 

Mother age' group in years Maternal fflortality rate 

20^2k 2.28 

25-29 2.85 " , r . : : 

30^31* ^-31 

35-3a . 9.36 

1^0 and over 21.1*9 

In whiah age group is the maternal mortatiiy mtB HghBst? . . ' / ' 

(In the age group of ^+0 years and over), 

Vhat i& th0 mlationBhip ietygen mothw^a age snd matei^l mortality rat&f . 
(The maternal mortiaity rate is lowest in the 20^2^ yew age group. In the older age groupe matern^ 
nortility rate rises progreeiively with age), ' 

What is the maternal mortality, rate of mothers under SO y&ms of ag§? , . . 

(The question canJ^.ot be aniwered from the above data. You may say however that other eeries of data 
nave shown that the .m^tern^ mortality, rate is higher for, the under 20 year age group than it is for 20^21* 
fear age group). . 

Summarize the main concepts by asking recall q^uestions such asi 

Whidh Mldbirth s&emB to be the Bafest from the point of view of matemal mortality? (The 2nd child- 
birth). Whiah age sems to^ be safeBt for the mother to have her ohild from the point of view of maternal 
nortality? (The 20-21+ yeir age group). 

B igiiment /Evaluat i on 1 

They jean be reeiLl q^utetioni such aii ^at do you undtrstand by the term '■maternal mortality'-? What 
is meant by the tems ^Wternal mort^ity rate"? What age group is the safest for childbirth f^om the point 
Df view of maternal mortality? . 

Or comprehension questions such asi Vftiat is the relationship between the number of childbirth and 
naternal- mortality rite? How much" greater art the maternal mortality, rate for childbirth luid over as 
-ompared with the maternal mortality rate at the 2nd childbirth? Comp^e the e^i group of 20-21* years with 
age group of 35-39 ye^s and over, regajfding maternal mortiiity rate? 

Or more complex questions such as; le it neeeisary to see more data on this eubject? Give reaions 
for vrtin* answer. gg 
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Type of instructional material i Teachers' Guide 
Subject : Biology ( Unit : Humaji fertility) 
Age group/level ; Secondary (Upper) 



The pattern of hman fertility can change . 

eetive i To help pupils know that human fertility patterns can change ^ and to suggest to them that such 
changes can be voluntarily controlled. 

Subsidiary aims include; giving pi^ils practice in the constrwtion of A table of data ^ in- 
cluding the verbalization of a heading for the tablt^ giving pupils practice in comparing data. for groups 
containing different nimbers of subjects , by expressing the data in terns of 'per 100 subjects'^ giving 
pupils practice in interpreting tabulated data* ^ - - . " " 

Previous learnings; The reproductive period of a woman ^s life is eonfinea to about 30 years, from about age 
15 to about age i*5r ■Fertility ■ is dlstinet from ^fecundity', 

(The italicised sections represent the kinds of motivating and" stimulatin's questions pro- 
blems ^ or situations which the teacher may generate in class during discussions). ^ ' 

In today's exeraiBe^ Buppaee that.WB have amplBt&d a survey. The purpOM of the survey was to 
Btu^ the fertzUty pattern of a oertain region in Ceylon - the Souik West Coast. 

What is meant hy the term 'fertility'? ' .. ' = • - / 

(^Fertility* denotes the actual nmber of children a womm beari dia-ing a given period of time 
Fecundity denotes the majcimum nmber of children she could have borne during the same period bf time If 
|fe- take the 30 years or so of the reproductive period of a woman's life, from the age of, say. 15 yaars to 
^5 years, and if we find that she has borne 3 children during this period, her fertility is 3 childf en 
whereas her fecundity might have been, say-g 15 chilftren), . . = 

' Supposi that WB have visited mmy hundreds of houaehQlds in the ^eaand intervimed all the 
narr%ed womm, say some 2,500 of them, in the area... We have asked them for their ages. 

Let's put down a oolum for these ages by, five^ye^ age groups^ and a seaond aolwm givim the 
imber of women %n eaah of these age -groups, . ^ ^ 




(with the pupils* co-operation, put down the colucins on the hlacktoard* . They shoiad look like coluiiii 
1 and 2 in Table A, Try to get the pupils to verbalize the headings for the two columns. Don't put down 
any other columna yet I Say that you are excluding the data for the age gro^a below 25 yiars Md over 80 
years hecause they are not of immediate interest to you- TABLli! A IS AT THE BHD OF THIS UrilT). ' ' ^ : ' " 

In mply to qmsHonQ from ue^ ihe wonmn have Hndly told, us how many ohildx^&n they bom and whmi 
mah ahild was born. 

Here are the jigwes we GolleGted* ^ " - ^ 

(Put up the rest the column headinos as shown in Table A. Then wite in the figireg 392, 355 and 
329 as shoTO in column of Table A, and ask . ? 

Wiat's this 3B2 hem? . ^ ' ' ' 

(Elicit the \mderstanding that the survey showed that the 327 mothers iriio were 25-2^ years at the tini 
of the^survey had given birth to 392 babies when the 327 mothers had been 20-21^ years old). 

What ^3 th& 3 SB and 329 here? = ^ 



® 28if mothers aged 30-3^ years at the time of the survey had given birth to 355 mbies when these 
28k mothers had been 2Q^2k years old. Kie 286 mothers aged 35-39 years at the time of the survey had given 
birth to 329 babies when 286 mothers had been 20-2i+ years old), . " 

Can we say that the women who are now SB^Su years old were less fertile than wo'mn who are now 
2S-2S ysars old, wlim we aompare thiw fertility figures for the 20-24 year period of thei^ lives'^- Ws 
329 versus 392, j ■ : ^ 

(Elicit the understanding that the numbers of vmmi in the two groups are different, vii. 286. and 32? 
respeGtively, In order to con^are the fertility of the groups, a correction should be made for this). 

Miat correation shall we make? ■ ^ - . ' 

ijle may, for exafflple, express the fertility as so much per 100 wohien). ' ■ = -'^ 
Mw^ ' for ih& 'aompieted to^lg. ' . 

(Give each pupil a copy of Table B, SM TM END OF THIS milT). " ' 
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The Tc^le haB no heading, A table should have a headir^^ Let^e devise a heading, 

(Mlow several minutes for tha pupils to devise a headingt Then choose the beit of them. A sidtahl 
heading might hei Fertility of vomen at different periods of their lives 5 mid-lSSO'e, South West Coast of 
Ceylon). 

Look horiMontally along the wwb of figums in aotimme 3 to S* Do you notioB a pattern? . 

(Generally speaking , the figuree in each horiEontal row Increase to a peak in column k or 5 aind then 
decrease progressively in columns 6 to 8). 

P/hat interpretation would you ptaoe on this pattern? 

(Fert ility vas maximal when the women were 25-29 yews old or 30-3i^ years old* After that, fertility 
decreased markedly and was negligible after the age k3)* 

- did fertiHty deaHne' after age 35? 

(Elicit the recognition that we cmnot answer thie question with the present data alone* om onXz 
make guesies. One possibility is that there is a true physiological decrease of fertility. Another possi- 
bility is that the women may be voluntarily avoiding conception)* - 

Now look vertiaally up and dotM the aoltamB* Look for a pattern^ %f any, ; 

(Allow time for this. In eolumne 6, T and 85 the figures seem to decrease from below upva^ In 
column, 3 1 the oppoiite is poisibjjr the ease. In columns k and there is no clear trend). 

How would you interpret the dearmaif^ figurss aB you go up aolmnB 8j 7^ and 6? . 

. (A. reasonable interpretation is that it is becoming unfashionable 1 in recent yeari in' the South West 
Coast of Ceylon, to have children after the age of 35 ye^s. Another interpretatioh is that at the time of 
the survey^ the older womth supposed that they had their children at later /ages than was actually the case, 
k far-fetched interpretation is that women over 35 years have recently been losing their fecundity)* 

Does this euggest that fevtility am be aontrplUd? . 

(Yes 5 if the interpretation is accepted that it is becoming ^fashionable to have chij^dren after the 
ige of 35 years), - . . . 



W have-iefi out of aonBideraHon aeVeml matteps tto pauld inftumae the mliMHty qf th0. data. 
Can you m&ntion. some of them? ^ ^ . .., . ; ^ ^ ^ 

(For example: ^at was the iampling procadur© that was used in seleeting the households -for" the buz 
vey? >?hat was the technique of interviewing? Did it minimise the ehances of getting falie answers? Hov 
reliable were the statments of age made by the womenT How reliable were the- memories of the -women with re 
gard to the ages at. ;Whieh children were iborn to them?) . .. > * .. , . l 

Assignment /&r&lurtioD i r- ^ . . , , ,. / 

1, Summarise our conclusions in a sentence or two, ' ^ • ■ ■ 

' ' (For example: The data that have tteen preitnted ihow that the fertility of mothere inthe 35-^5 
yeari age group has recently been decreasing In the South West Coast of Ceylon, The cause of the deci'ease 
is unknown, but one possibility is that it ii becoming socially unfashionable for a mother to have children 
after the age of 35 years), 

2* The table below gives data for the fertility rates of women of various age groups in Ceylon and i 
the Vavuniya District of Ceylon in I960* 



Age group Fertility rate of the stated age group 

of women (yeM:i) (MiMber of births per 1,000 women in the stated age group) 

Ceylon Vavuniya District 



15 and iinder 20 

20 and under 25 

25 and under 30 

30 and under 35 

35 and under kO 

ho and under ^^5 



68 
227 
262 
257 
155 

kk 



267 
381 
396 
387 
197 
kg 



(a) Give at least two reasons which might account for the relatively lower figure for the fertility 
of* the age group '15 to imder 20 S 



(For example,' The proportion of married women in this age group may be low^' reproduetive maturity 
i*e, the ability to bear children, may not have been attained by all the women "in this age-group; the womei 
in. this age-group mmy be practising contraception to a great extent), 

(b) Which of these reasons do you consider to be the beet? 

(The proportion of married women in. the age-group '15 and under £0 years* being low), 

(c) Give at least two reasons which might account for the low figure for the fertility of the age- 
group '^0 and under ^5'. " 

(For example r A proportion of the women have reached the age of phyiiolojical infertility; a 
high proportion of women in this age-group may be practiiing volimtary restriction of eonception)* 
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Prasent agf ' 


■Miim'ber of 


Numbir of 'ohildren born to. the 


mothers when these inotheri ver.i 


of ttothnrs . 

(yeea's) 


mothers, in . 
the stated 






J' 20 .- 2lt ^ 25 - 29 30 - 3^ ' 


^ ^'35 - 39 !fO ^i^l^ k3 - >9.';, 


(1) ■ 


age gtfoup 
(2) 


i ye^s old . y tars old years old 
-(3) ■.:)ik) (5) 


^yeajfS old years old yeaxs ©Id^ 
. (fi) (7) (8) ,^ 


25 - 29 


327 


392 




30 - 3k 


2&k 


355 




35 - 39 


286 


329 , /, 




UO - kk 


182 






k3 - kg 


189 






50 - 5lt , 


l6o 




55 - 59 


103 






60 - 6<» 


75 


. .! ...... 




65 - 69 


72 






70 - 7^ 


1*3 




75-79 


26 







Sources At^hayaratnei OiE.R* ^ and Jayewardenei CiHsS^j Fertility trends in Ceyton^^Bgm 221^ Colombo i 1967 
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Table B 



Present age Nmber of Ifmber of children born to the mothers (per 100 mothers) when these 

mothers in . ■ - mothers werej 



(years) 


the stated 


20 - 2k 


25 - 29 


30 -3k 


35 - 39 


ko - lti+ 


1*5 - k9 




age group 


ye^S old 


years old 


, years old years old 


years old 


years old 


(1) 


(2) 


(3) 




(5) 


(6) 


(7) 


(8) 


25 - 29 


327 


120 ■ 












30 - 3^* 


m 


125 


iko 










35 - 39 


286 


115 


iko 


115 








ko - kk 


182 


125 


i6o 


120 


75 






Us - kg 


189 


100 




130 


70 


20 


0 


50 - 5l* 


l60 


115 


135 


120 


60 


20 


0 


55 - 59 


103 


80 


135 


Iko 


85 


ko 


5 


60 - 6k 


75 


95 


1^5 


130 


90 


k3 




65 - 69 


72 


105 


Iko 


150 


125 


60 


15 


TO - 7k 


1*3 


85 


135 


Iko 


120 


So 


15 ' 


T5.- .79 


26 


50 


.135 . 


125 


110 


70 


10 ' 


jurQBi Athayaratiie» O.E.R. , 


and Jayewardeni 


1 C iHi S i 9 


Fertility 


trends in Ceylon 


, page 227, 


Colombo, 1967, 
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DRAFT SAMPLE INSTRUCTIONAL MATERIALS 
IN 

MATHIMATIC S 



ERIC 



Type of instructional material ; Teaohars ' Guide ' 
Sub j eg t^ : Mathematics ( Unit .' Element^y Statistics) 
Age B roup /level ; Grade VIII 



Introduction : 

, Th^.a unit is written with a view to . incorporating some population elements into the tiaehing of a 
natics. As data on population cm verjr easily, be put into tabula and 'graphic forms, ifis^hopid that i 
:his kind of data is included in the teaching of elementary concepts of statistics, mathematics instruct 
rauld be more interesting and challenging to the pupils. Of course, this is not the only kind of data f 
leacher could use in teaching about tables, graphs, aritlmetical mean, ' anfi so on. The teacher might inc 
lata such as, those obtained from dice, throwing, counting the numbers of cars passing along^ a main i-oad o^ 
iigtway at specific intervals of time, counting specific- colpurs of diffei-ent' dreBses worn by'- a set of ' p 
luring a festival day. Still, population data, as it conceths- the pumls themselves-, might be a very ih" 
;ing source of material for the pupils to learn. , Moreover, it lends itself to small group discussions oi 
iortant problems concerning human beings. It can proviaB relevance and realism to classroom mathematics 
leaching. 

This unit is intended for the lower secondary. Grade VIII, level. . If the skills of . plotting grapl 
lave -already been acquired, additional time may be given to discussioni on the population problems implic 
nthedata. If the elementary statistical coucepts including graphs to be taught at this level Lh" 
nit mightvbe included along with other kinds of data. ' . , ' 

• The unit consists of eight lessons, starting, in Lesson 1, with the comparison of the nianber of ' 
hildren born alive to their mothers and the number of children which the pupils themselves expect to' ha\ 
hen they are adults. Later, the pupils collect data on; the population of . the locality and analyse the c 
mong the operations included are the construction of age/sex pyramids and the computation of dependeney 
hey will also compute the rate of natural increase of the population of the country from data provided t 
lie teacher. jr 

_ In the teaching sequence the italioiged sections represent the, kinds of motivating and stimulatina 
lestions, problems or situations, which the teacher may generate in class during' discussion. 
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Lesson 1 



Objective I To help the pupils become familiar with the construction of a frequency table using data on 
family size* 

Procedurss i 

1* ^/hat det&rrrrLmB the aiae of a fmily? 

(The students may answer births ^ m^riage, permanent visitors etc. The purpose of this question 
is to, begin focueaing on data on the number of live children in different families). 

2. Wic.t ta thB nmber of aMldren born alive to your moth&r? ' 

(The students should also include any children who may have died since birth ^ in answering questio- 
1, Write the figures on the blackboard ae the students answer. You will have a series ©f figures on the 
blackboard, such as 5* 7, 3, 2, 9 

.3, How mmy fmilim are there that have 4 ahiturm eaah? 5 ahil^en eaak? 3 children mah? 
(Let the students count U's^ 5's for a few minutes). 

Is it eaay to fird this fi^om the list that we wrote on the blaaJ^oa^d? Could you think of any oth^ 
way of setting out those figures $a that it would be easier to find the number of fmiUe& with one child. 
2 Qhiidren^ 3 Ghildren^ eta, ? / 

(Give some time for the students to think. If the students could come out with a method, represent 
it on the board and discuss the method of recording the data. If not, ask further questions such 'as the om 
given below) . 

f/hat is the biggest nmber of ahil^en born alive to a mother? ' 
(Write the nmber at the top of blackboard) . 

Wmt is the malle&t nmber of ohilcben born alive to a mother? 

i^Tite the figure at the bottom of blackboard. Discuss with pupils about putting the data in a 
tabular form, If necessary,: suggest the followingi r/- 
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Table I 



Number of children 
(n) 


Tallying of familisB having the number 
of children stated in Coliann 1 


Frequtney 
(f) 


9 


1 


1 


8 


nil ' 


k 


7. 


mi. 11 


1 


6 


mi mi 


10 


5 


1141 mi 1 


11 


h- ■ 


mil 111 


8 


3 


mj. 11 


T 


2 


'1 ■ . ■ 


1 


1 




1 






af50 



(introduce the idea of the "gate technique" ©f tallying in fives as shown in the table above, and the 
^ sign vhieh denotei the Bmi of all the figures in the column). - ^ 

Does , the table help ub to t&ll quiakly the mm^&rB of fmili&s with diffemnt nm^epa of ohild^m? 
(Tell the etudents that this kind of table is called a ^''frequeney" table). 

How mmy ohil^en do you e^pmat to have wh&n you wilt your&elves be the papenta? 
(Give the students enough time tp think and wite the figures on the blackbdwd. ;ave students copy 
*hese in their worksheet), , 

.se i pinment /Evaluat ion : foepare a ft^equeney table on the data you oopled in the elass, 

, Additional exercises of a similar kind may be given to the pupils* These and the frequency tablee 
,bove may be utilised for the next lesson. 
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Lgiion 

Objeetives ; To hflp the pupils understa^^ th^ J-mpd#" and aoq^uira. the skill, in. pOTputing th^ 
m^m f;rom given data or • from a frequency table. ^ ' - ^ - . . ■ 

Brocedures : ' 



1, (Write a j^upil's frequency distribution^ on. the blackboard). 

Wtat iB thm most fmqmntty ooaurring valm iri reap&at of thB ewpeat^d nwnbBr of oMldren? 
ifhat i& the least frBqumtty oaaiu^ring mlm in pesp&at of the mspeated nimb&r of ohildb^m? 
What can we say by looking at the moet frgqimritly ooaurTing value? : 

(toi^ of jrpu seem to have settled on having that number of chiltoen* Teli; the pupils that the 
moit frequently oooiirring value is oalled the ;^mode''\ I^en there ii a rTOge^ say k^6 Qhildren, the mid* 
point of the range, 'i;©', 5 is usually taken as the ^^mode*'. Circle the "mode" in the table* . The occurrena 
of one or a few extramely high (or low) valuei has no effect on the mode)v - — 

2* How acm w& deBaribe the chc^aat&mBtiaB^.lof .the gmup ^ hwe i/ie . olaBB p^efeTmoe for a OB^tain 
nmtei^ of ohildren? ' \ ' " 

, .... (Here 5 pupils .need to be rOTinded that the averaff^^ (aritlmetiqal mem) value repreaents the 
central tendehsy'^ of the characteristics of the ^hole.jroup/ llicit from pupils the met hoi of calcinating 
the average value, • . ^ , , ^ , ■ 

. ■ ^ow aan we aalpulate the ^ :^ ' : ' 

^ (M\£Ltiply the' number of chiltoen by the frequency. As for initance^ if there; ar.e.. four: respongei 
i.«e. f - 4, to the category of 8 children, the total nimber of children in that category will be i+ x 8 ^ 3 
children), 

. . , _Wha% iB^ the ^0mt Bt&p to g&t the avepage? % 

^^i^i&s tl^e total nimber'of chil^en by the total niMber of 'familiee, . This gives the average. 
Complete the table with pupil pM^ieipation, as shown below, • ' 

m 

o 

FRir 



/ 



No. of children 


Tallying 




Xf.. 


(X) 


] ' 




9 




1 


■ 9 


8 




k 


32 


7 




T 


■ . ^ kg 


6 




: 10 


' 60' 


5 




11 


■ ' 55 


It 




8 


32 


3 




T 


21 


.2 














■ ' ■ 1 ' ■ 






xt = 50 


aXf = 2'6l 



Average (X) ^^X£ 

^ mi 

- ^ |6l 
U " ^ 30 

' ^ ' - 5.2 



Tell the pupile what qq.11 the avemg&^ ^'Apithm&^ or simply "Mean*-, , Mean ii wittan 

as X* The Mean is a measure of the Central Tendency* It is representative of the measurement of a group 
as a whole with respect to certain traits* The Arithmetic Mean shpuia be thought of as a computed value 
and not'.as a value which actually exists., 

3. How doeB Wean-' help ub to d&scribB thm aharaateriBtiaB of the group? , ■[ • . V. • 

Assignment /Evaluation I :\ . ■ ^ 

Mean and mode computation ^on thd •o^fcher frequency./ distributioni , What does the mean' indicate? .Give 
possible reasons. 



Additional. exercises of a similar /kind may be. given to the pupils. 
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Lesson 3 



Objective .' To help pupils acquire the ikill of constructing ■faar-graphs* ^/../-^ ■ " . 

Procedurei i Data relevant to the daily livee;of the pupils may be put ^on the' blackboard. For example^ the 
profits made by a shopkeeper during the ¥eek i ; 

Sunday - Re * 20 - Thursday - Ri , 35 

Monday - Re* 10 Pritey - Hi, ^ 

, Tuesday - Re, 15 Satiirday - Re; 75 ' 

' Wedneeday - Re. 30 ^ : 

Hm aculd WB put the profits made by the shopkmp&ip in piatdpial fom? 

(Let the pupils depict the data in Bxiy pictorial form of their chQice. Discusi how accurately 
the picture portrays the data* Lead to a -'bar pictm-e** or Bar Graph withj in the example above ^ the profit 
in the vertical axis as veil as in the horizontal axis)* 

Does the Bar Graph shau) how mmh profit the 8hopk&ep^.r made before IS noon on Sunday? 
(Lead pupils to raalize that the yaluei in a given interval are being conilderedp and in the in- 
terval above the unit is one day and not half-a-d^ or groupi ot days* ; 



t are the advmtag&B of putting data in the fom. of a Bar Graph? ; 
(Elicit the eaie of visualising the numerieal data, and of seeing trends, The (juestion as to 
whether these trends vlll be repeated every wak a^d what operations may be used to find outj may be 
discussed)* 

Wiat would Bc^' Graphs for the data in Lessons 1, 2 took like? 

(Asiist the pupils to draw the Bar Graphs, such as with the number of children on the vert 10^. 
axis and the frequency of a faaily having the stated number of children on the horiiontal Mis). 

Assig^ent /Evaluat ion : - ^ 

Uttter data with population eignifieanee such as the total population. oip the school going popula-- 
tion in the country over 50 years against the eeneui yews, may be given , for pupils to depict in Bar Graph^ 
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Leseon k 



Qt,iectiy eg: To help pupils acquire the ikill of aDnstructing lin& graphs^ using thca sBiae "units of measiire= 
menty for tha purpoie of compaxing different letp of data, 

ProcedMgs - ^^^i would hempen to the Bar Gmph piatuPB if the thiakmsa of the bore me gradually mdm&d? 
' ~ (Guide the pupili towardi point representation^ and fimction of axes (x, jr)* A hrief explana-= 
" t ion with illustrationgg a'bout dependent and independent yiria"biei would be usei^jl)* 

Hm would the data used so- far iook like i:i line gvaph form? . 
T (Borne pupils could toaw the firet frequenoy dietribution and some the seGond, with freiuency a 

- ntober^of ehildren as axes), 

.In the first i^Q freqmnay taii#a aonsid&red in Le3Bon& Ij 2 ^ what were the varic^lea? i . 
(Lead to the ■poisibiiity of drawing line graphs depicting both sets of data on the same 
paper 5 and with the same iinite on the axes), 

. What aompmieone may be made frm the two line graphs? 

(Discuss various statements which may be made and iupported by the graphs)* 

AssigTOent/EYaluation : ^ '"'"^ 

1, Other data relevant to population , such ae the following may be used to draw line graphs i 

ffiatimated popT^ati on of the.vorld since l6gO . ' 



Year 


Population (in millions) 


1650 




1750 


■ . . .728 


1800 


.906 


1850 


1,171 


1900.. 


, 1,608 .. 


1950 


2,517 


195ff. 


• :, 2,903- 


196k 


3,220 


19T0 


3,581; 


1980 


k,3l8 



2. A similar diicusaion may be generated regaraini questions,, such ajwhea the population ■ 
growth was most (least) rapifl, and how the line graph supporte the statements made by pupils. 
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Lei son g. 



Ob.iectiyg i To help pupils develop skillg in collecting data on the populE 
s^, 200 familiei, ■ ' ^ 

, Proaedui^es ; . . 

r 1* ^at is thB popMaHoh ' situabion in th& loQaUty ? 

(Here J o$ course ^ the p\^ils will o^fficuity in- aneveriftg 

of the questions however 5 is to mfeJie an enti'jr^ with pUpils-" parti cipatior 

.; flby aan we find out ^out the population size of loaalityf 

(First J the boundary of the looalitjr must "be deei^ded.' Then tc 
go to each household in the locality, and eollect the neeessarr data. Fc 
groupe of- two or threes acaordi^g to the size of the, olaae,. ,,AeBign. ^ per 

2, M hm^e dgaided to go to Mfftr&nt hom&hSUs to aoU&at 'd^ 
to Qolleat? ' . - 

(As students express their views ^ list"; them on . the tlaGkhoard, 
such as I Who are the. memhtre of a family? Who the memher^ of a houa 
number of persons in^ the householdi male or female; ages ^ relationship' tc 
DisGUBs how: these various itMs mi^jbe p3;aGid;in/a tibul Settle., 
shown below. Finding the accurate, age of persons may be a problem in the 
qutition that might be asked ^en-solleGting^Wsi^^^;:^ l^r^ e^ 
wEi born? How old .were you when the event took place? etc). 

As s i gnment / Evaluat i on : Visit the householdi ygu to aid a 



Locality I Clais; 

House No. J:^^^ uaae of the ihver 

Total Not of persons living in the hbUse: Datei ^ ' 



List the person in serial order 
from the oldest to the youngist 


Sex S^i ' 
Male or female 


Age 

(rounded to years) 


Serial No, * (No name) 




/ ' r ■ 

. f 



* Dbh^^t mentioh te^orary visitors in; the list* 



Lesion 



ievelop skills in collecting data on the popiiLation of a locality eonsieting of ^ 

ooputation Bituation in the looality? ^' \ ^ > > ^ I , 

th€ pi^ilB will Kavtf difficulty in^ iMwariftg this yagu& ^utetion. Tht^purpoee 
Ls to make an entry,' with pupile*' parti cipatdorij^ into r^^^ eutject of population). 

out c^out the population eiBe of our loGatity? ' 

idary of the locility mue t aecidedi Then to answer the above queetion^ we coiald 

s locality, ,and collect the necesiary data,'- For ^this ^ 'the ^ipupili may work in 

wording to the bLzb 6f the. clasp , .. .Aesign.^ to each group). 

ied to go to Mff&r&nt houBehSMa ia^aolleat da of data are wb going 

press their viewSj liat^them on. the blackhowd* If neceeiaryj ask leading questional 
irs of a f^iiy? Who are the memhere of a, household? ^.^Wri^^^ blackboird - 

mieholdi male or female | ages; reiationehip to the head of" tHi' household. 
Items may: h© placed : in a tabular; forw* Settle.^pn, a fpmat ^ome^ai .likejrthit ■ 
Lccwate^age of pfrsone may be a problem in the viliages. Diidusi the kinds of 
id when-^^ollectihgASWar^^-;; f^^,,txa2^1sy^ old were you ^en your first son 
1 whin the event,. took place? etc)* 

Vie it the hous'eholde/ yo^^ are asligned to aJid collect data. 



'Sons living in the hbUse'i 



Claasf 

Name of the ihyest i gating group i 
Date I 



- order 
ungest 


Sex I 1 : • 
Maii or feiaal* 


Age ( : 
(rounded to years) 


Rtlationship to head of the 
household 




r ; ■ ■ 







visitors in i the list. 




Lessgn 6 

Objective I To help pupils construct a five yew agB^gTOUp tabli using the data collected in their own 
, locality, 

Procedm*ii: ^ . . ... . ; 

l^ We havB oolleat&d some data on fhs populatim of our loaaUiy f m-nm wish^^^ how mmy 
persons them ore in variom age groups. Should we put the data UBing one y&ar int&rmU of age? 

(Have pupilB realize that - setting out data, in.pne jrew intenrali, will he aj^tngthy task* Get^ 
them to expresa other age intervals^ and discuss the merits and demeriti. If necessary pirSuggeit 5-year in 
tervals and have the clan consider it . . , _ i 

2, How many five yem intervals ar& there going to be? 

(Arrive at a format somewhat similar tb the data analyiis sheet ;shown helo\f4-)^-^^;- 



Age group (years ) 


Tallying 


Prequeney 


Pereentage of the total populatioh 


TO & M 
over ■ ■ F 






... — ^ — - ^ ' 


65-69 M 

F 








60-61t M 
F 








55-59 :^:M v ,.: 

F 








50-5't M 
F 








■45-1+9 M ■ . ,.i 
F 








kO^kk M 
F 








35-39 M 
F 








M 
F 









Data analysis sheet (Cont'd) 



Age p'oup (years) 


Tallying 


Praiiuency 


Percentage of the total population 


25-29 „.M 

■ F 








•20-2U , • M 
F 








15-19 M 

F 








10-lU M 

. -F 








•5-9...- M j: . , ... 
P . 








OmH M 

F 









^ --Compiled^ ty Group . . . iM = malt 

F ^ feiiialt 

(Haye eaoh group of pupils who pajftieipated in th© BWCY^y as deieribed in the previous lesion, work 
on compiling a table . for their om. data) * = 

3. Now^ hm can wb put all the daba togeth$T? 

(Have each group report the figures a^d add them, The teacher could put them' ori.'the blackboard. 
Let the pupils fill up. a.„data, sheet such ai below),, 

As sigiment /Evaluation t ^ 

1. Co^pltte ■ filling ^ up the 'following data j — = - . . , 
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Age group 



TallyinB 



Frequency 



^ Percentage 



TO-80 M 
F 

65-69 M 
' F 

6O-6U M 
F 

55-59 M 



it5-^9 M 
■ P 
kO-kk M I 

F ' i 
35-39 M j 

P 

30-31+ M : I 
F 

25-29 M 



15-19 M 
F 

10-llt M 

. F 

5-9 M 
F 

0~k M 




M 
F 



F 



F 



Add a suitable title to the above table. 



What is the percentafe of females in the total 

What is the ratio of maleB to femalee? 

What percentage of the people in your locality 



popiilation in yow. locality'? 



do you GoniiAer to he the productivt population? 



kk 



Ibjectiverai To help pupils oonatruct an age/sex pyrmid; to assist them to calciilata the dspOiidmay ratio, 

1. (Tall the pupils that wa cro going to construct an aQ^/sam pyranid. It is a special kind of bar 
Sraph. The pyramid reorganises the "bLiru by raprosonting till man on bn^- side and all woman cn the other sids 
)f the page. The format of the graph io given below : ■ ■ 



Age group "r' ' Male ■'"Female 



TO & above 
6.5-69 . 

60-61*. ; ■ . . . ; ^ 

55-59 ■ ' ■ ■ ■ ■ 

50-5^* 

k3-k9 ■ 

kO~kk 

35-39 

30-3^ . ■ - - 

25-29 ■ ■ -'^ - --^^ 

2Q-2k - ■ .. 

15-19 

lO-lU ; , 

5-9 . : ' ' , • 

0-u 

10 9 8 7 6 5 ■ 4 -3- 2 '-1- 0^' I 2 3 1+ S i. 7 8 9 10 

piroantage 

(Have the students write all the age groups and perGsntages on the sqiuflred paper. Let them construct 
;he — 'ij^T.d individually), 

advantages of Betting out data in the form of a pyrmid? 
^™ntTc shows clearly the age and eex structia'e of a population). 



,2* Miat is meant by "Praduoiive-^ population? 

(Paople of working age groups i,e, generally IS-fiOyeare)* Refer to certain waakneisas of this 
definition. For example, ohildren mider 15 old pirsons over SO may be aotive in producing foods etc, 
while some persons in the 15-6o age group may be non-productiye) , 

f^at is m&mt by the mn^produatim population? . [ ' - 

-(people under the age of 15 and above the age of 60* Introduce the tem "Dependency Ratio'-, This 
is the ratio of non-productive population to the productive population* It is calculated by adding the per- 
centages of population mder the age of 15 and above the age of .fiO, dividing this em by the percentage of 
popialation within the age range of .15-60 , sjid then multiplying by 100* The higher the dependBnoy ratios , th 
p*eater is the burden on the population of working age^ group to. support the "ncn-^productive" population), 

What BovtB of things do w& need to aalaulate dependenay ratio? 

(The percentage of children under 15 years of age^ the percentage of pereons over "60 years of age; 
and the percentage of persons aged 15^60), 

Could you put that in the fam of a tdle? - ; 

(The table vrill look like, ' . \ 



Age groups in percentages i 


Dependeney' ratio 




. 15-59 


-. 

60 + 
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As s ignment /Eyaluat i on i 

1, Construct an age-sex pyrMiid using the^ data given belo^: 



Age group 
(years) 




,, , percentage of 
total population 


Age group 
(yeari ) 


Female 


Percentage of 
total population 


70 & above 




. .6 " 


■TO & abovo ' 




.8 


65-69 




.T 


65-69 




.7 


60-61* 




1.1 


■ ■60-61+ 




1.2 


55-59 




1.3 ■. 


55-59 




1.3 


50-51+ 




1.6 . 


50-51+ 




1.7 






. 2.0' 


1+5-1+9 




2.2 


1+0-41+ 




2.1+ 


ko-kk' 




2.6 


35-39 




3.0 


35-39 




3.1 


30-31+ 




3.3 ■ 


3O-3I+' 






25-29 




3.9 


25-29 




1+.1+ 


20-21+ 




l+.O 


■ ^ 20-2i+ - . 




■ • .k.3 . 


15-19 




1+.7 


15-19 




i+.6 


10-11+ 




5.5 ■ 


10-11+ 




5.6 


5-9 




6.6 


5-9 




6.8 


0-1+ 




8.0 


0-k 

1 




8.0 



SQUrci: CBS^ His Majeety's GoTfc,^ Hepalj 1968, 

Descri"be briefly the population structi;^'© as revesied "by the age pyramid. 



2* Compute the depandehey ratio for the population repreienttd in tha following table 





Age 


erouBs 


% 


1 

Dependancy 
ratio 


0-lU 


5I4.I4 


60 


1961 
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5.1 




1966 




3k.k 


5.2 




1971 


39.lt 


55,1 


5.5 




1976 


38.8 


55.5 


5,T- 




1981 


38.8 


55.3 


5.9 





Sourcffr CBB^ Pop^ation projection for Nepali 1968.^ 
Does the dependency ratio indicate ar^ trend? 



Lesson 8 



Objeotivts : To aseiet pupils to underetTOd the metoing of certain dsmagraphic temei the hirth^mtB^ the 
death^mte^ and the mte of natwal inarea&ej to help them acquire ikills in computing the 
rati of population growth. 



Procedurei : 

1, Hm do#a the papulaHon grow? 

(Population grows as a result of birthB and imnigraiian) * 

How ie the poputation reduced? 

(Population dicreaies due to dmths and migration), EScplain that the annual birth^ratB is the 
niMher of "births per one thouiand persons in the p^ulation during the course of a year. The taGaual) 
dmth^vate is the number of deathg per l^OOO perions in the popiiation dicing the cot^ee of a year. The 
(annual) imfigmtion rate is the number "^of perions coming into the country during the coi^se of a year, and 
the (annual) Anigmtion rate ii the ntmber of persons going outside the country during the course of a year 

2, liMm dois th& populai - 

Could you Btate the rate of population growth in terns of birth^rate^ dmth^mt& md migration 
rate and immtgraiion rate? ■ " . ■• 

(Help the pupils realizi- that th© population tends to- increase when the birth-rate exceida 
the death-rate* The rate of natwal inorm8& in birth*rate minus death-rate. Make It claar to pT^ils 
that at present the ratee of imttigration or emigration me negligible factor e c^partd with the rapid 
nature incrtase of pop^ation so, the rate of natural increase becomes the rate of population growth in 
most of the developing countries* Present the data of an imaginary^ icountry X ^ere the birth«rate is 55 
per 1000 persons and the death-rate is 15 per 1000 persons. Assume that the rate of i migration or emigra^ 
tion is negligible). ... ^ 

What will be the growth rats of the population of the Country X? '^^ ' ^ 

(ho per 1^000 perions in the population), : , = ' , 

A J' (Prasent the following data to the class. The IJrth^rate in Nepal was 1*0 per 1000 persons and' 
the death-rate is 18/1000 population, in the ye^ 196I, Immigration and emigrafce rates were negligible). 

h9 - •• •• • 



Mat was the rate of population growth foT Nepal in the year 1961? How mmy pemom were added 
during that year to Nepal ^8 population of eleven millions? 

4, Compare the population of tioo Qountri&s ^A- md 'B- 

BR ^ 63 BH ^ 1^5 ' . • 

m ^ kk m = IT 

IR or ER = 0 IR or EE ^ 0 ^ 

>fliere BR means the birth-rate " " ■ ' 

DR " death-rate 

. ■■ " IR immigration rate , and 

■ ER " emigration rate, ^ 

- - In whiah aomtry i& the. rate .of population growth higher? ; ^ . ^ \ , 

Is the rate of population growth for aouhtry '5^ the ame as the rate of natural inareaae? 
(Country B has the higher rati of population growth ^ 28 per 1000 , as compfa-ed with 21 per 1000 
for country A) , .. 

(The rate of population growth for Gountry B is the s me as the rate of natural inor ease of popu- 
lation, eineei the effect of immigration and emigration, is nil)* = 

Ag jigntoent /Evaluat i on t ^ ' ^ ' ^ ;•■ 

l,-.Gompute the rate' of population gmirbh of the coratry 'D' for 1960 a^d IjtO 5:; and answer the 
questions giyen" below. 

Country ^D^ 

Year I I960 - . ^ Year: 1970. 

Total population - 9 millions [ : \ . Total population - il.millioni 

BH ^ 55 . BR =^0 

■ ' > ^ • Dl i 3T ' ' ^ ' ^ '^^ - ■ ■ ' m = 
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What is the rate of growtli for 
the yeaj 196O? 

How malty people (total population) 
would have t^een there in the year ipfill 



>niat ii the rate of growth for 
the year 1970? 

How many people (total population) will there 
be in the ye.^^ I971? ; 



How many more people are added to the total population of 1971 than to that of the year I96I? 
tJhat could you iay about the trend of population growth in the country 'D»? 
2i Fill in the missing information: ^ 



Rate of populstion growth 
Rate of natural increaie 
Crude birth-rate 
taiigration rate 
Crude death-rate 



Philippines India laoi ' ■ ^Nepal 

.16 - 
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List of Parti oipajits 
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Afghanistan - Miss Akhtar Hamdani 

Direetorp The .Women and Child Protection Centre 
Post 303, Kabul \ - , 

- Mr,^ AjQmb Mohamad Ayjrub 

Principal, Kabul Higher Teachers^ College, Kabul 

China » Rep, of - Professor Shu-Pei Lee ^ ^ - 

Health Education Department ^ National Taiwan Kormal 
Uniyeriity, Taipei, Taiwan 

- Miss -Lee-Ming Wu 

Council on GuidMce Moral Education 
Ministry of Education ^ Taipei ^ Taiwan 

India . - Mrs. MimitaE Bashey 

Principals Habib Girls ^ High School p Bombay 

Indoneiia - Mrs* Anah Suhaenah Supwno 

Lecturer^ Faculty of Education 

Institute of Teacher Training and Educational Sciences 
Djl, Lmandau 11/21, Kebajoran Bwu, Djakarta 

- Mrs, Suratmi Mm Sudjahri 

Head of the Superyision Office of Family Life Education 
Djl, Lembang 21^ Djakarta 

Irm Dr. Mehdi toani 

Professor of Demography, and Director, Demographic Dept. 
Tehraai University, P.O. Box 1629 , Tehran 

Japaii - Dr. Mitsufuia Yoshimi 

Medical Officer and Cwriculum Specialist on Health Ed. 
Physicri Education Bureau, Ministry of EdUGatlon, Tokyo 



iaos 



Malaysia 



Nepal 



Pakistan 



Fhilipping 



- Mr, Long Inthompradith 
Inepecteur primaire, Suvanna.khat 

- Mr, Bounthong Thao ' ■ ' 
Sous-difecteur da l^enseignement primaire . - , • 
Miniitlre de I'Iducation natipBalt, Vientiane , . ■. 

- Mr. Chev Tow Yow 

Assistant Director of Schools, Ministry of Idueation- 
Kuala Lumpur ' 

- Mr. Ghazali tin Uda Ckar 

Senior Organizer (Teacher Training) 
Miniiti^ of Education, Kuala Lumpur 

- Mr, Gajandra Shrestha 

Lecturer, College of Iducation, Kirtipur,. Kattoiandu 

- Mrs. Mandira Pradhan , ; ' 
Statistical Officir, MiniBtv/ of Education, Kathmanau ■ 

- Dr. Mukhtai' Ahmad Bhatti ■ : 
Assistant Educational Adviser 

Ministry of Eaucation & Boientific Research, lilOTabad 

- Dr.^AbuHamidLatif , .n .; 

Senior. Lecturer, Institute of Education and Hegearch 
■ paeca University , Dacca,;; , , 

- Dr. MiAammad Igtal Zato; -iV;,;;,:- • :^r;:., : 
Aisistant Profiisor, jnititute of Education and Research 

- Panjab UnivMiity: ^Laho?«- ^-■'"'^ ' ' ' - ^^-^^^^ 



- tos. Eemedios M. CayM-i . vii ;■ .. '. .-.j..,; • 

Misi Teresita S. Panlilio i 
Curriouluni Co-ordinators, Bureau of Puhlie Schools 
Department of Education, Manila 



Thailand 



Dr* Saiyut Chmpatong . ^ - 

Deputy Director=General 5 -Department of Teacher Training 

Ministry of Education, Bangkok 



Mrs t Chusri Nakajud 
SuperviBor of Home Eoonomici 
Ministry of Education ^ Bangkok 



Viet-Nam, Rep, of 



¥me,. tm Thanh Ll&i 

Profeiseur de geographie, FacultS de pidagogiej Saigon 



OBSERVEBS FROM OEGMIE^IOHS, INSTITUTES 



Colombo Plan 



Dr. John Edlefaen^ Regional Population Adviier - \ 

ivfrs. Malini Balasinghamj Assistant to Dr. Mlefsen 

The .Colombo Plan Bureau, 12 Melhourne Ave, , P.O. Box Ho, 596, Cblombo 1^", Ceylon 
Drp Winarno Surachmad 

DirQctor^ Edufmtional Manpower Deyelo^ent, Ministry of Mucation ' 
Djl, Menteng Raya 23| Djakarta, Indonesia . -J,.: , . v.. u.- 

Mr* I,P, Bimandjuntak / "^^^^ ' " ^' 

Professor of Educatiori^ Minietry of Education, Djakarta^ Inaonesla 

United Nations Economic Commisgion for Asia arid 'the ^ Far East (ECAFE) 
m-, Sook Bang, Chief, Fertility and Fanily Planning Sectionp Population Division 
Misi Laura Olson^ Chief, Clearing House and Informatiori Section, Population 
Miss Beiko Takahashi ) 

Mr. G.R. Amritmahal " ) ' Population Officers 
Mr. Srinivasaii ) 

Mr, Hunter H,T, Chiang, Associate Population Officer ■ ' - ^ , 
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United Nations Food and Agriculture Organisation (FAO) 
Miss Crowlej,' Regional Home Eaonomici Officer, FAO Regional Office, Bangkok 

South East Asian Ministers of Education Secretariat (SEAt^lS) 
Mr, lOioo Eng Choong Aesietant Director II, Programme Diyiiion^ Bangkok 

United Nationi Children^ a Fund (UinCBF) 

i^. Kailton Sajitos, Regional Planning Officer , UNICEF^ rnra At it Road, Bangkok 

Mri, Suchada Sangsingkepj Assiitant Programme and Supply Officer, 
UNI CEP Thai Area Missionj Bangkok 

World Health Organization (VJHO) 
Miss V, Drenckhahns Health Education Consultant, WIO, Genaya 

CONBULTMTS 

Professor V. Basnayake, Faculty of Medicine, University of Ceylon, Peradeniya, Ceylon ■ 

Mr. D.S, Chauls, c/o Harvard University, Graduate School of Education 
Larsen Hall, Appian Way, Cambridge, MasSt 02138, U.S.A. 

Professor T.S#^ Mehta,_Head, Department of Social Science t^ Itoanities 
National Council for Educational Beoearch and Training (IJCERT) 
Sri AuroblndQ Marg* Delhi ifi, India 

United Nations Educational, Scientific and Cultural Organization (Uniico) 
i^. Raja Roy Singh, Director ) ^ 

Mr., J. Ratnaike, Education Adviser) 

Unesco Regional Office for Education in Asia^ P.O, Bok lk23^ Bangkok 

Mr. A.B. Graham, Chief, Fajtiily Planning Divliion^ 

Department of School & Higher Education, Unesco, Paris Te, France 

Mr. M. El ShlMny, Specialist in Teacher Education 

Asian InstitutD for Teachir Educatori, University of the Philippines , Quezon City 



